Treatment of cutaneous T-cell and B-cell lymphomas is difficult and relapses are frequent. To evaluate the efficiency of high-dose therapy (HDT) and autologous stem cell transplantation (ASCT) on relapsing cutaneous lymphomas, we conducted a retrospective study of 14 patients. We investigated the clinical and histological parameters of the lymphoma, previous treatments to ASCT, short-term complications of ASCT, and occurrence of a relapse. There were 11 males and three females, with a median age of 42 years. Most often, the skin disease was disseminated without extracutaneous involvement. Four patients had a B-cell lymphoma and 10 a Tcell lymphoma. CD30 was negative in 8/10 T-cell lymphomas. Before ASCT, 13 patients had chemosensitive disease; one had refractory disease. The conditioning regimen included TBI in nine cases. No toxic death occurred. Relapse of the lymphoma occurred in eight cases (T-cell lymphoma in seven cases), within 4 months after ASCT in six cases. Relapses were treated with local treatment, interferon or classical chemotherapy. At the end of the study, 11 patients were alive and three patients had died. HDT and ASCT do not benefit patients with Tcell lymphomas. For patients with disseminated relapsing cutaneous B-cell lymphomas, this procedure should be considered.
logous stem cell transplantation Primary cutaneous lymphomas represent the second most common subgroup of extranodal lymphomas after those involving the gastrointestinal tract.
1,2 They include T-cell epidermotropic or nonepidermotropic lymphomas and Bcell lymphomas, according to histological classifications. 1, 3 More than 70% of patients present with disease limited to the skin, while the remaining patients show extracutaneous localization, involving lymph-node and/or bone marrow in most cases. 4 Therapeutic indications depend both on the histological subtype and on the staging of the disease. Thus, while early stages of mycosis fungoides (MF), the most frequent form of epidermotropic cutaneous T-cell lymphoma (CTCL), require topical chemotherapy or PUVA therapy, systemic immunomodulatory treatment with alpha interferon and/or antineoplastic polychemotherapy are indicated in advanced stages, although these latter treatments usually provide transient and incomplete responses. 5 While localized forms of primary cutaneous B-cell lymphomas and nonepidermotropic T-cell lymphoma usually respond to radiotherapy, single-agent antineoplastic chemotherapy or polychemotherapy are needed in disseminated stages, but relapses are frequently observed. 6, 7 Indeed, disseminated forms of large-cell lymphoma primarily involving the skin are associated with a poor prognosis, as illustrated by the estimated survival of 40% in patients affected with disseminated forms of CD30-negative, large T-cell lymphomas. 6, 8 Taking these data into account, innovative therapies are warranted in patients with highgrade cutaneous lymphoma, especially those exhibiting high tumor burden.
Recently, high-dose therapy (HDT) followed by autologous stem-cell transplantation (ASCT) have been associated with an increase in disease-free survival in aggressive lymphomas showing resistance or relapse after antineoplastic multiple drug therapy. 9, 10 Moreover, ASCT has also been applied to cases of low-grade lymphomas showing relapse after conventional therapy, with promising results. 11, 12, 13 We report here the results from a retrospective study in 14 patients with T-or B-cell cutaneous lymphomas showing replapse after polychemotherapy.
Patients and methods

Patients
We retrospectively reviewed the files of 14 patients with relapsing T-cell or B-cell cutaneous lymphoma, who underwent HDT and ASCT between 1987 and 2001. Patients were initially seen in one of two Departments of Dermatology in Saint-Louis Hospital, and were then referred to the Department of Onco-Hematology of the same hospital to undergo ASCT.
For each patient, we investigated the following clinical parameters: sex, age at the time of the ASCT, performance status (PS), organs involved at presentation, clinical type of skin lesions (plaques, papules, nodules), and extent of cutaneous involvement (localized disease covering less than 10% of the tegument or disseminated disease covering more than 10%).
The initial staging included biological tests with lactatedehydrogenase (LDH) blood level expressed as abnormal when above the normal range, thoracoabdominal computerized X-ray scan, and bone marrow biopsy.
All treatments given prior ASCT were noted: localized treatments such as PUVA therapy, chlormethine or external localized radiotherapy, and systemic antineoplastic chemotherapies. Disease status of the patient at the time of the ASCT was analyzed according to standard criteria for lymphomas, 14 and patients were considered as having a chemosensitive disease when they had achieved a complete or partial response 450% after chemotherapy, while the remaining patients were considered to have refractory disease. We investigated the short-term complications of the ASCT and the occurrence of relapse. The interval between ASCT and relapse, disease localization at the time of relapse, its histological subtype, and the treatment were specified. The disease status of patients at the end of study (January 2003) was also evaluated.
Histology
Cutaneous histological sections of the initial and the relapsing lesions were reviewed by one expert in the field of oncological dermatopathology (OV). Biopsy specimens were classified according to the EORTC and the REAL classifications of primary cutaneous lymphomas. 1, 3 Immunohistochemical analysis was performed in all cases either on frozen biopsies or on paraffin sections stained with anti-CD2, CD3, CD4, CD8, CD5, CD7, CD30, CD19, and CD20 monoclonal antibodies (MAb). Molecular analysis of clonality was performed in 11 cases using multiplex polymerase chain reaction-based amplification of Vg-Jg and VH-JH DNA rearrangements.
High-dose therapy
Peripheral blood progenitor cells (PBPC) were collected from two to three leukaphereses during hematological recovery following mobilizing chemotherapy plus G-CSF, and bone marrow was harvested under general anesthesia and further cryopreserved, as previously described. 15 The conditioning regimen included either a high-dose polychemotherapy alone or in combination with total body irradiation (TBI, 12 Gy in six fractions over 3 days) when it was technically possible and when the patient had not previously received radiotherapy. TBI was delivered through a 12 Mev linear accelerator at 5 cGy/mn, with lung shielding at 8 Gy. (Table 1) There were 11 males and three females with a median age of 42 years (9-58 years). All patients had a PS o2 without major organ failure, except two patients who had controlled coronary ischemic disease. Skin involvement was the first manifestation of the disease in all patients, even in patient 1 who had a diagnosis of Hodgkin's disease on lymph-node biopsy.
Results
Characteristics of patients
In all, 11 patients presented with disseminated skin disease (erythematous and squamous plaques, nodules), while three patients had a localized form consisting in one or two lesions. A total of 10 patients were free of extracutaneous involvement at initial staging.
At the initial phase of their disease, three patients presented with a superficial lymphadenopathy, one had bone marrow involvement, one patient had abnormal cells showing cytonuclear abnormalities on cytological analysis of peripheral blood and bone marrow samples (case 7), and, finally, one patient showed splenic involvement (case 14). LDH serum levels were within the normal range in 11 of 13 patients.
Histological and immunostaining studies (Table 2)
Four patients had a cutaneous lymphoma of B lymphocytic lineage: one with cutaneous localization of Hodgkins disease, one with follicle center-cell lymphoma, and two with diffuse large-cell lymphoma.
A total of 10 patients had CTCL. One patient had MF, one patient was diagnosed with subcutaneous panniculitislike T-cell lymphoma, three patients had pleomorphic small-/medium-sized cell lymphoma, and pleomorphic large T-cell lymphoma was diagnosed in the five remaining cases. Immunostaining with anti-CD4 and CD8 Mab showed that T-cell lymphomas were CD4 þ in nine cases, and CD8 þ in one case. Immunostaining with anti-CD30 Mab showed immunoreactivity of tumor cells in two pleomorphic large T-cell lymphomas and yielded negative results in the remaining cases.
Results from PCR-based analysis of the clonality status of tumor lesions revealed the presence of a predominant rearrangement of the IgH locus in 2/4 B-cell lymphomas, while a clonal rearrangement of Vg genes was detected in lesions from 5/7 cases of T-cell lymphomas.
Previous treatments
All patients had received therapies prior to the onset of ASCT: five patients who initially received PUVA therapy (n ¼ 1), chlormethine (n ¼ 2), and/or external localized radiotherapy at 30 Gy (n ¼ 2) were treated with polychemotherapy as second-line regimen. The nine other patients received 1, 2 or 3 lines of polychemotherapy (median at 2), including anthracyclines and/or cisplatinum (Table 1) .
ASCT
Before HDT and ASCT, one patient (case 6) had a progressive and refractory disease with persistence of Stem cell transplantation in cutaneous lymphoma S Ingen-Housz-Oro et al multiple lesions and 13 patients had sensitive disease (92% were in CR). The median time between diagnosis of lymphoma and ASCT was 38 months . In nine cases, conditioning regimens included TBI that was associated with high-dose chemotherapy (VP16, cyclophosphamide, aracytine, and/or melphalan). The five other patients received the BEAM regimen (BCNU, etoposide, aracytine, and melphalan). 16 In all, 13 patients received a PBPC transplantation and one patient received a bone marrow transplant. After HDT, all patients retained normal blood counts within the normal range, 15 with a median duration of neutropenia o0.5 Â 10 9 /l of 12 days. However, one patient presented with delayed engraftment, requiring hematopoietic growth factor treatment for several weeks.
A total of 11 patients had prolonged fever, which remained of unknown origin in nine cases, and was related to Staphylococcus epidermidis septicaemia in two cases. One patient (case 6) with pulmonary infection required intensive care and mechanical ventilation, while patient 1 had reactivation of a B virus hepatitis 3 months after the HDT and developed a hepatic fibrosis. No death occurred during the procedure.
Disease status and response
Following HDT, eight patients (T-cell lymphoma in seven cases) relapsed. Six of these patients relapsed within 4 months following the HDT, and one patient relapsed 7 years after ASCT. Patient 8, who had a follicle center cell lymphoma, relapsed 5 years after ASCT. Histological classification of relapsing lesions, treatment of the relapse, and the present disease status of the patients are detailed in Table 3 . Four relapsing patients are now in CR for the cutaneous disease, with a follow-up of 3-7 years. CR was obtained with local therapies, interferon or standard polychemotherapies, and one patient received interleukin 2 (case 11). 17 At the end of the study (January 2003), two other patients retain cutaneous disease: one is in partial remission (case 8) and one has a progressive disease (patient 13). Three patients experienced a fatal progression (24%): one patient died of early relapse involving the central nervous system (case 7), and patient 12 died 2.5 years after ASCT due to progressive cutaneous disease, showing resistance to three different antineoplastic multiple agent antineoplastic drug therapy. Finally, death in case 5 was related to bone marrow failure with progressive disease.
Four patients did not show evidence of relapse during follow-up: one patient with Hodgkin disease (case1, six years follow-up), two patients with diffuse large-cell B lymphoma (case 2 after 36 months of follow-up and case 3 during 15 months of follow-up), and one patient with pleomorphic small-medium-sized T-cell lymphoma (case 10, 9 years follow-up).
Discussion
ASCT has been increasingly used for the treatment of relapsing and refractory lymphomas. The disease-free survival rates vary from 30 to 50%, mostly depending on Stem cell transplantation in cutaneous lymphoma S Ingen-Housz-Oro et al the response of the disease to antineoplastic chemotherapy. 9, 10 The toxicity and secondary morbidity of HDT decreased in recent years with the use of hematopoietic growth factors and PBPC, compared to bone marrow transplantation. 15 We report here the results from HDT and ASCT in 14 young patients with relapsing cutaneous lymphoma of various histological subtypes (10 T-cell and four B-cell lymphomas). HDT was offered to a very small number of patients, only to patients with aggressive, relapsing, but chemosensitive disease (12 of our patients were in CR at the HDT time). First, this situation is rare regarding the total number of patients with cutaneous lymphomas treated in our hospital in the same period: actually, nonepidermotropic aggressive but chemosensitive T-cell lymphomas are much less frequent than epidermotropic T-cell lymphomas such as MF. Second, this situation is rare compared to the total number of lymphomas of any type or localization receiving HDT and ASCT (about 30-40 patients receive ASCT each year in our hospital). The procedure was most often well tolerated, but, in our experience, even if histologies were heterogeneous, HDT showed no efficacy in most patients with CTCL, since 60% of these patients experienced an early relapse (median time duration from ASCT to relapse: 4 months). These poor results may, in part, be supported by the observation that the T-cell phenotype was shown to be an independent poor prognosis significant factor in aggressive non-Hodgkin's lymphomas. 18 Concerning the four patients with B-cell lymphoma, one of them with a disseminated disease relapsed locally 5 years after ASCT, and three were in CR. Thus, it is likely that relapsing cases of cutaneous Bcell lymphomas are a good target of HDT and ASCT, a notion also supported by reports in patients with nodal Bcell lymphomas. 19 Indeed, with the use of hematopoietic growth factors and mobilized PBPC, TBI combined with high-dose chemotherapy is feasible, is associated with limited toxicity, and delivers treatment to the entire skin. TBI was used in the first reports of ASCT for the treatment of advanced lymphomas, in conjunction with high-dose chemotherapy (cyclophosphamide with or without etoposide). 13 In our study, it was not always possible to include TBI in the conditioning regimen because of technical reasons or when the patient had previously received radiotherapy. We also observed late relapses despite the use of TBI, indicating that this latter regimen does not necessarily cure skin disease, but may contribute to the control of the disease. In view of our results, radiation therapy delivering higher dosages to the skin is warranted for the treatment B-cell non-Hodgkin's lymphomas.
Five previously published studies investigated HDT and ASCT in patients with cutaneous lymphomas. Bigler et al 20 reported six patients with MF who underwent ASCT after a conditioning regimen that included TBI or total skin electron beam radiotherapy. Five patients were in CR after the HDT, but three patients relapsed within 100 days. Two patients were in persistent CR 1 year after the procedure. We concluded that this procedure is feasible and safe in patients with MF, despite a limited follow-up. In another study, Moreau et al 21 reported four patients, two with a Bcell lymphoma, two with a CD30 þ T-cell lymphoma who received a conditioning regimen including TBI, and who where in CR after a mean follow-up of 45 months. More recently, Fanin et al 22 reported a larger series of 16 patients with CD30 þ cutaneous lymphoma, eight with a B-cell lymphoma, four with CTCL, and four with a lymphoma bearing a null phenotype. The patients underwent ASCT without using TBI. All patients achieved a persistent CR following autologous bone marrow transplantation, during a median follow-up of 33.5 months. In this latter series, the beneficial results might be explained by the fact that tumor cells were CD30 þ , which is known to be a factor of favorable prognosis, in contrast with our series, which mostly gathered CD30À CTCLs. Olavarria et al 23 reported a series of nine patients with tumor stage MF, of whom eight had also a circulating T-cell clone in the peripheral blood. The conditioning regimen involved TBI in two cases. One patient died from septicemia during the neutropenia period. Seven patients relapsed at a median of 7 months after the graft, most with less aggressive disease, which responded to conventional therapy. The authors concluded that ASCT is feasible, safe, and that, despite the high rate of recurrence, control of relapsing disease was satisfactory. Two other patients with advanced MF were treated unsuccessfully with HDT, TBI, and ASCT, relapsing less than 3 months after the procedure. 24, 25 In view of the results presented here, despite the retrospective nature of our series and concerns about heterogeneous histologies, we postulate that HDT followed by ASCT is unlikely to offer significant benefit to most patients with CTCL, while results observed in patients with cutaneous B-cell lymphomas suggest that HDT and ASCT may be considered as an alternative treatment for young patients with relapsing, disseminated lesions, with the same prognostic factors as lymph-node lymphomas. Prospective studies, however, investigating ASCT of larger series of patients with homogenous histologies, especially in the case of cutaneous B-cell lymphomas, are warranted to accurately evaluate the benefits of this procedure. Stem cell transplantation in cutaneous lymphoma S Ingen-Housz-Oro et al
